A Gram-stain-positive, oxidase-negative, catalase-positive isolate forming sporangium-like globular bodies, isolated from the rare earth mine of Bayan Obo in China and designated strain KC 266 T , was subjected to a comprehensive taxonomic study. . Members of all species of the genus Kibdelosporangium can produce sporangium-like structures and are nonmotile, their cell walls contain meso-diaminopimelic acid and whole-cell sugars contain galactose and arabinose, and the major menaquinone is MK-9(H 4 ). In the course of isolating micro-organisms from the rare earth mine of Bayan Obo in China, a strain designated KC 266 T which produced sporangium-like structures was isolated. A polyphasic study was undertaken, and the results indicated that strain KC 266
Council-National Bureau of Standards (ISCC-NBS) colour charts [9] were used to determine the colours of aerial and substrate mycelia as well as soluble pigment production. Light microscopy (CX31; Olympus) and scanning electron microscopy (Quanta200; FEI) were used to observe the morphology of cells of strain KC 266 T after incubation on ISP 2 medium at 28 C for 28 days. Gram staining was performed as described by Gerhardt et al. [10] . The range of temperature (4, 15, 20, 25, 28, 30, 37, 40, 45 , 50, 55 and 60 C), pH (4-11 at intervals of 0.5 pH unit with different pH buffers) and NaCl (1-20 %) tolerated for growth of strain KC 266 T and the above-mentioned four type strains was examined on ISP 2 medium for 14-21 days. Catalase and oxidase activities were observed with 3 % (v/v) hydrogen peroxide solution and an oxidase reagent (bioM erieux), respectively. Starch, Tween 60, Tween 80 and cellulose hydrolysis, reduction of nitrate, milk coagulation and peptonization, urease activity, gelatin liquefaction and H 2 S production were tested as described by Smibert and Kreig [11] . Carbon source utilization and decomposition of test substances were carried out according to Kurup and Schmitt [12] and Gordon et al. [13] . All of the physiological assays mentioned were tested concurrently for strains KC 266 T , K. philippinense JCM 9918 T , K. aridum subsp. largum JCM 9107 T , K. aridum subsp. aridum JCM 7912 T and K. phytohabitans KLBMP 1111 T . These type strains were obtained from JCM (Japan Collection of Microorganisms) and Xing [6] .
Strain KC 266
T was Gram-stain-positive, grew aerobically and showed good growth on ISP 2, ISP 3, ISP 4, ISP 5 and nutrient agar, but weak growth on potato-dextrose agar and Czapek's agar. Substrate mycelium was produced abundantly on all of the media tested, and the colours were white to brown. Aerial mycelium was produced abundantly on ISP 2, ISP 3, ISP 4 and Czapek's agar, and the colours were white or grey. Black diffusible pigments were produced on ISP 2, and light yellow pigments were produced on nutrient agar. Sporangium-like globular bodies were found on aerial mycelium (Fig. 1) , which is a typical morphological characteristic of the genus Kibdelosporangium. The temperature and pH range for growth of strain KC 266
T were 20-40 C and pH 4-8, with optimum growth at 28 C and pH 7. In addition, growth was observed with a NaCl concentration from 0 % (w/v) up to 10 % (w/v). The other detailed physiological characteristics of strain KC 266
T are given in the species description. Differential physiological characteristics between strain KC 266 T and the closely related type strains of species of the genus Kibdelosporangium are described in Table 1 .
Genomic DNA extraction and PCR amplification of the 16S rRNA gene were carried out as described by Li et al. [14] . The sequence determined for strain KC 266
T was 1512 bp in length. The 16S rRNA gene sequence of strain KC 266 T was compared with those retrieved from the EzTaxon server (www.ezbiocloud.net; [15] ). A multiple sequence alignment of strain KC 266 T and other related taxa was performed using the CLUSTAL X program version 2.0 [16] . Phylogenetic trees were reconstructed using MEGA version 6.0 [17] on the basis of the neighbor-joining [18] , maximum-likelihood [19] and maximum-parsimony [20] algorithms. Bootstrap values were calculated, based on 1000 replications in each case [21] . Evolutionary distances were computed using Kimura's two-parameter model [22] .
T shared 16S rRNA gene sequence similarities with the type strains of K. philippinense (98.5 %), K. aridum subsp. largum and K. aridum subsp. aridum (both 98.2 %), K. phytohabitans (98.0 %) and K. banguiense (97.7 %). The 16S rRNA gene sequence similarity to K. lantanae was 96.1 %. A phylogenetic tree is shown in Fig. 2 . Results of phylogenetic analysis showed that strain KC 266 T clustered within the genus Kibdelosporangium. DNA-DNA hybridization was carried out using a the photobiotin-labelled probes method in microplate wells as described by Ezaki et al. [23] and He et al. [24] . T represented a distinct genomic species.
The biomass used for the extraction of the cell-wall amino acids, sugars, quinones and polar lipids was from cells that were cultivated at 28 C in ISP 2 broth (adding 2 % tryptone and 1 % soy peptone). Biomass for quantitative fatty acid analysis was obtained from cultures grown in tryptic soy broth (TSB, Difco) at 28 C for 5 days. The identities of the diamino acids and sugars in whole-cell hydrolysates were examined according to the methods of Hasegawa et al. [26] T were taken from Li et al. [4] . +, Positive; À, negative; W, weakly positive; V, variable; ND, not detected; DPG, diphosphatidylglycerol; PME, phosphatidylmethylethanolamine; PE, phosphatidylethanolamine; PG, phosphatidylglycerol; PI, phosphatidylinositol; PIM, phosphatidylinositol mannosides; OH-PE, hydroxyphosphatidylethanolamine; PL, unidentified phospholipid. All strains were positive for catalase. For carbon source utilization, all strains were positive for glucose, sucrose, xylose, mannose and fucose. and Tang et al. [27] . Cellular menaquinones were extracted as described by Collins et al. [28] and were analysed by HPLC [29] . Mycolic acids analysis was performed using the previously described method of Minnikin et al. [30] . Polar lipids were extracted and analysed as described by Minnikin et al. [31] and Collins and Jones [32] . Cellular fatty acids were extracted, methylated and analysed by using the Microbial Identification System (Sherlock version 6.0; MIDI database: TSBA6) according to the method of Sasser [33] .
Characteristic
Genomic DNA of strain KC 266 T was extracted and the DNA G+C content determined by HPLC according to the procedure of Mesbah et al. [34] .
The cell-wall peptidoglycan contained meso-diaminopimelic acid as a diagnostic amino acid, and the whole-cell sugars comprised arabinose and galactose. No mycolic acids were present. Strain KC 266
T showed a polar lipid profile (Fig. S1 , available in the online Supplementary Material) 
